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New Insights into the Biological and
Synthetic Fixation of Nitrogen
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A New Approach towards the Asymmetric

Fluorination of Alkenes Using Anionic
Phase-Transfer Catalysts
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Oligomerizations

Activation of
small molecules

Hydrodefluorination

Aldol Chemistry

Cations for all seasons: Silylium cations,
because of their high Lewis acidity, are
suitable for catalysis like almost no other
class of reactive cations. Starting from

Biological
{;}

Vol

The fixation with fixation: Microorga-
nisms have converted atmospheric nitro-
gen into ammonia for millions of years
under ambient conditions, whereas the
Haber-Bosch process requires high pres-
sures and temperatures. Some recent

Chiral anions can do it: Asymmetric
phase-transfer catalysis is no longer
limited to cationic catalysts. Lipophilic
BINOL phosphate anions are superior
catalysts for the asymmetric electrophilic
fluorination of alkenes under phase-
transfer conditions (see picture). Now
complex fluorinated compounds can be
synthesized selectively from simple alkene
starting materials.
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C-C Coupling Reactions

a new, elegant synthetic route to triarylsi-
lylium ions and their application in

hydrogen activation, the general potential
of silylium ions in synthesis is discussed.

Homogeneous

studies on the biological and synthetic
generation of ammonia should contribute
to a better understanding of the mecha-
nism of this reaction, which remains one
of the most challenging goals for catalysis.

Phase-transfer
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Recently completed total syntheses and
the ingenious synthetic approaches
developed for the construction of the
biologically significant polycyclic polypre-
nylated acylphloroglucinols (PPAPs) are
presented in this Review. The state-of-the-
art synthetic methods and strategies,
current limitations, as well as the outlook
for this field are highlighted.

NJJ\/R1

OH CHs R?
84-99% yield
98:2t0299:1d.r.

-

Unrestricted: Pseudoephenamine is
introduced as a versatile chiral auxiliary
and an alternative to pseudoephedrine in
asymmetric synthesis. It is free from
regulatory restrictions and leads to
remarkable stereocontrol in alkylation

Angew. Chem. Int. Ed. 2012, 51, 4497 — 4511

OH CH,

(—)-pseudoephenamine

X marks the spot! A fascinating packing
motif is observed in a novel cruciform
oligothiophene containing a Ge (violet;
see picture) spiro center. Long-range
interchain interactions between mole-
cules and strong electronic coherence
between orthogonal chains within the
molecules are present. Such ordering is
advantageous for bulk charge transport,
as demonstrated by high short-circuit
currents in bulk heterojunction organic
solar cells.

Q.

H —2=»

NTRR
OH CH3R® R?
75-91% yield
19:1 dor.

N

reactions, especially in those that form
quaternary carbon centers. Amides
derived from pseudoephenamine exhibit
a high propensity to be crystalline sub-
stances, and provide sharp, well-defined
signals in NMR spectra.

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Copper-Catalyzed Trifluoromethylation of
Allylsilanes

Organofluorine Chemistry
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Catalytic Asymmetric Mono-Fluorination
of a-Keto Esters: Synthesis of Optically
Active B-Fluoro-a-Hydroxy and (3-Fluoro-
a-Amino Acid Derivatives

Carbohydrate Recognition

B. Sookcharoenpinyo, E. Klein, Y. Ferrand,
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M. P. Crump, A. P. Davis* _ 4586-4590

High-Affinity Disaccharide Binding by
Tricyclic Synthetic Lectins
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Building cycles: A strategy for the concise,
stereoselective synthesis of aspidosperma
alkaloids and related structures via

a common putative diiminium ion inter-
mediate is reported. The approach en-
ables the dimerization of aspidosperma-

double—
cycllzat/on

\ cascade 15

R cul, 1 R
CF Si o R?
/\( S “Meom RT | A
RZ
up to 84% R" = Ar, alkynyl,
yield vinyl, alkyl
R? =H, alkyl

CF; on C,;:: Trifluoromethylation of allyl-
silane derivatives was accomplished
through the use of Cul and Togni's
reagent (1) under mild conditions. The
reaction of allylsilanes without a substitu-

oI

F s /P
~Pd] _Pd! ) 2Ti0"
P

N,

(]
*
P S
T /'U
+

;U;:
Q
o
N
o
{ =4
Exe}

NFSI
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Reduction

Enantioselective mono-fluorination of
o-keto esters was achieved using a mildly
basic palladium p-hydroxo complex as
catalyst. Subsequent one-pot reduction
afforded optically active B-fluoro-a-hy-

Stay flexible: Rigid preorganization is not
always the best approach to molecular
recognition. Unlike previous synthetic
lectins, new receptors (see picture) were
synthesized that possess conformational
freedom which allows hydrophobically
driven collapse of the cavity. Nonetheless,
they bind their carbohydrate targets in
water with ground-breaking affinities (up
to 4500M~" for methyl cellobioside, R=
Me) and selectivities.

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

Me

L-Selectride
=

Enzymatic

Friedel-Crafts
reaction
_

and reduction

type structures at the sterically hindered
C2 position. The intermediate is prepared
in one step from the shown lactam
through an electrophilic double-cycliza-
tion cascade (see scheme; Tf=trifluoro-
methanesulfonyl).

CFs
Cul, 1 I
ISi] CF 0
MeOH, RT NN
R, R?=H up to 93% 1o
yield

ent in the 2-position gave vinylsilane
derivatives, while 2-substituted allylsi-
lanes afforded desilylated products. The
utility of the products was demonstrated
through their further transformation.

CO,Bu
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RNCo,Bu—>, R CO,Bu
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T

droxy esters. These compounds were then
converted into B-fluoro-a-amino esters,
which are potentially useful in medicinal
chemistry research.
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Rearranged: The attachment of gas-phase
divalent metal ions that bind as strongly
as Mg?* and transition-metal ions to the
dipeptide PhePhe results in displacement
of the amide proton by the newly charac-
terized iminol tautomerization rearrang-
ment. More weakly coordinating ions bind
in the known charge-solvation mode.
Infrared multiple-photon dissociation
spectroscopy using the free-electron laser
clearly shows the tautomeric transition.

Core-shell nanostructures of a photo-
luminescent Eu-containing polyoxometa-
late (Eu-POM) with double-hydrophilic
neutral—cationic block copolymer PEO;;
b-PDMAEMA; in aqueous solution were
fabricated by self-assembly driven by
electrostatic interactions (see scheme;
neutral block blue, cationic block red). The
emission of Eu-POM, which depends on
the charge ratio of the Eu-POM/copoly-
mer system, is enhanced up to 20-fold by
complexation with the cationic
PDMAEMA block.

BODIPY

Fluorescence
Imaging

The best of both worlds: BODIPY-based
imaging probes can be tracelessly trans-
formed into hybrid PET/fluorescence
imaging reagents by direct 1°F/'3F
exchange without the need for redesign.

Angew. Chem. Int. Ed. 2012, 51, 4497 — 4511
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Building bowls: An effective intramolecu-
lar aryl-aryl coupling is the key step in
rational fullerene synthesis and in syn-
thesis of extended buckybowl structures.
Such a process can be embodied very
efficiently through quantitative HF elimi-
nation on active Al,O,. The process is
characterized by an unprecedentedly high
chemoselectivity and regiospecificity.

['8F]BODIPY

o e

Positron Emission
Tomography (PET)

This approach has the potential to accel-
erate not only the development of imaging
agents, but perhaps also the screening of
therapeutic molecules.
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Peptide Conformations

R. C. Dunbar,* |. D. Steill, N. C. Polfer,
G. Berden, ). Oomens 4591-4593

Peptide Bond Tautomerization Induced by @
Divalent Metal lons: Characterization of
the Iminol Configuration

Aryl-Aryl Coupling @

K. Y. Amsharov,* M. A. Kabdulov,
M.Jansen —___ 4594-4597

Facile Bucky-Bow! Synthesis by @
Regiospecific Cove-Region Closure by HF
Elimination

Polyoxometalates

J. Zhang,* Y. Liu, Y. Li, H. X. Zhao,
XH Wan* 4598 -4602

Hybrid Assemblies of Eu-Containing
Polyoxometalates and Hydrophilic Block
Copolymers with Enhanced Emission in
Aqueous Solution

Radiopharmaceuticals

J. A. Hendricks, E. ). Keliher, D. Wan,
S. A. Hilderbrand, R. Weissleder,*
R. Mazitschek* 4603 —4606

Synthesis of [*FJBODIPY: Bifunctional (@)
Reporter for Hybrid Optical/Positron
Emission Tomography Imaging
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MicroRNA Detection X

Incubating with
Hela Cells
X

H. Dong, J. Lei, H. Ju,* F. Zhi, H. Wang,
W. Guo, Z. Zhu, F. Yan* __ 4607 —4612 o “FA

=

Qion
s Ny Rg S

Target-Cell-Specific Delivery, Imaging, and
Detection of Intracellular MicroRNA with
a Multifunctional SnO, Nanoprobe

X : SH-anti-miR (Inhibitor Probe) or SH-MB (Detection Probe)

Transmembrane transport: A combination
of photon and fluorescence correlation
K. Jaskiewicz, A. Larsen, I. Lieberwirth, spectroscopies is used to study the inter-
K. Koynov, W. Meier, G. Fytas, A. Kroeger,*  nalization of nanoparticles into a minimal
K. Landfester — 4613-4617 model system based on poly(dimethylsil-
oxane)-block-poly(2-methyloxazoline)
Probing Bioinspired Transport of vesicles (see picture). These techniques
Nanoparticles into Polymersomes provide information about the kinetics
and dynamics of this transport process in
real time.
Enrichment of cells: An approach called
ensemble-decision aliquot ranking
P. G. Schiro, M. Zhao, J. S. Kuo, (eDAR) for isolating rare cells from
K. M. Koehler, D. E. Sabath, peripheral blood is described. The eDAR
D.T.Chiux _____ 4618-4622 process has a recovery of over 93%

(number of runs n=29) with a zero false
Sensitive and High-Throughput Isolation  positive rate (n=8) and provides direct
of Rare Cells from Peripheral Blood with  easy access to individual isolated live cells

Ensemble-Decision Aliquot Ranking for downstream single-cell manipulation
and analysis (CTCs =circulating tumor
cells).

Back Cover )

Potential control: A Ru'-bound pterin
forms a stable hydrogen-bonding adduct
Y. Inui, S. Miyazaki, K. Ohkubo, with a guanine derivative through three-

S. Fukuzumi,* T. Kojima* _ 4623-4627 point recognition. A large positive shift of
the reduction potential of the pterin ligand
Regulation of Redox Potential of a Pterin  up to 4320 mV is observed (see picture).

Derivative Bound to a Ruthenium(ll) For the thymine derivative, the mode of

Complex by Intermolecular Hydrogen hydrogen bonding is altered. Regulation

Bonding with Nucleobases of redox potentials of a pterin coenzyme
by noncovalent interaction is demon-
strated.

www.angewandte.org © 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

Right on target: A multifunctional nanop-
robe is designed for target-cell-specific
imaging and in situ detection of intra-
cellular miRNA. The nanoprobe is pre-
pared by functionalizing SnO, nanoparti-
cles with both folic acid (FA), a target-cell-
specific moiety to recognize folate recep-
tors overexpressed on cancer cells, and

a gene probe to inhibit or recognize
intracellular miRNA levels (see scheme).
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NH, Guanine-selective!
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RNA Gene Genie: RNA-mediated gene assem-
“splifit bly is possible in a single day from
oligonucleotide sequences on a DNA C.-H. Wu, M. R. Lockett,
$ array. AT7 promoter is appended to each L. M. Smith* 4628 -4632
RINA "segment surface-bound oligonucleotide and many
: RNA copies of each are then produced RNA-Mediated Gene Assembly from )
‘ with T7 RNA polymerase (see Figure). DNA Arrays
T7 RNAP These RNA molecules self-assemble into

gy RNAP promoter the desired full-length transcript by

hybridization and ligation, which is then
converted into double-stranded DNA by
reverse transcriptase polymerase chain
reaction.

Playing it cool: Almost all of the constit- NAIHIR TN

uent parts of the complex
[Ln",M"g(OH)g(L)s(O,CR)s]Xs, namely the  T. N. Hooper, ). Schnack, S. Piligkos,*
lanthanide ions Ln3*, the transition-metal M. Evangelisti,*

ions M?*, the bridging ligand L, the E.K.Brechin®* ______ 4633-4636
carboxylates, and the counterions X can
be exchanged, thus allowing a thorough ~ The Importance of Being Exchanged:

understanding of the individual contribu-  [Gd"',M"g(OH);(L)s(O,CR)g]*" Clusters for
tions to the magnetocaloric effect. Exam-  Magnetic Refrigeration

ple in picture: Gd purple, Cu green, O red,

N blue.

The concept of drug-likeness distills the Small-Molecule Inhibitors
physicochemical properties of small-mol-

ecule drugs to a set of rules. Macrocyclic M. D. Cummings,* T. Lin, L. Hu, A. Tahri,
drugs are known to break these rules. A D. McGowan, K. Amssoms, S. Last,
structure-based macrocyclization strategy ~ B. Devogelaere, M.-C. Rouan, L. Vijgen,

was applied to design new hepatitis C J. M. Berke, P. Dehertogh, E. Fransen,

virus NS5B inhibitors with improved E. Cleiren, L. van der Helm, G. Fanning,
pharmacokinetic properties, exemplifying K. Van Emelen, O. Nyanguile, K. Simmen,

a rational strategy for overcoming the P. Raboisson, S. Vendeville* 4637 — 4640
confines of standard “drug-like chemical

space”. Structure-Based Macrocyclization Yields

Hepatitis C Virus NS5B Inhibitors with
Improved Binding Affinities and
Pharmacokinetic Properties

3.0

T 2o ‘% _____ A A matter of size: The particle size effect on

j : gy B g T Fracton the activity of the oxygen reduction reac-

v 10 ?‘r@“ 40 teraces  tjon of size-selected platinum clusters was  F. ). Perez-Alonso, D. N. McCarthy,

00T it —0 studied. The ORR activity decreased with  A. Nierhoff, P. Hernandez-Fernandez,

decreasing Pt nanoparticle size, corre- C. Strebel, I. E. L. Stephens, ). H. Nielsen,
sponding to a decrease in the fraction of  I. Chorkendorff* _____ 4641-4643
terraces on the surfaces of the Pt nano-
particles (j,=kinetic current density, see  The Effect of Size on the Oxygen )
picture). Electroreduction Activity of Mass-Selected

Platinum Nanoparticles
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Liquid-Crystalline Polymers

W. Wang, X. Sun, W. Wu, H. Peng,*
Y. Yu* 4644 — 4647

Photoinduced Deformation of Crosslinked
Liquid-Crystalline Polymer Film Oriented
by a Highly Aligned Carbon Nanotube
Sheet

&
J

Photoinitiator Synthesis

A. Huber, A. Kuschel, T. Ott,

G. Santiso-Quinones, D. Stein, . Bréuer,
R. Kissner, F. Krumeich, H. Schénberg,
J. Levalois-Griitzmacher,
H. Gritzmacher* 4648 — 4652
Phosphorous-Functionalized

Bis (acyl)phosphane Oxides for Surface
Modification

Polymer-Lipid Complexes

M. C. Orwick, P. . Judge, J. Procek,
L. Lindholm, A. Graziadei, A. Engel,
G. Grobner, A. Watts* 4653 —4657

Detergent-Free Formation and
Physicochemical Characterization of
Nanosized Lipid—Polymer Complexes:
Lipodisq

Self-Assembled Monolayers

H. J. Yoon, N. D. Shapiro, K. M. Park,
M. M. Thuo, S. Soh,
G. M. Whitesides™* 4658 - 4661
The Rate of Charge Tunneling through
Self-Assembled Monolayers Is Insensitive
to Many Functional Group Substitutions

www.angewandte.org

4504

Bending over backwards: A highly aligned
carbon nanotube sheet orients cross-
linked liquid-crystalline polymer through
a simple melting process (see picture).
The resulting composite film can be
rapidly bent and unbent by alternate
irradiation with UV and visible light. The
film also exhibits excellent mechanical
and electrical properties due to the incor-
poration of aligned CNTs.

polymerizable
monomer

—*COMes

BAPO functionalized surface

Got a light? An efficient method for the
synthesis of phosphorus-functionalized
bis(acyl)phosphaneoxides (BAPOs) was
developed, which allows the preparation
of photoactive polymers or grafting of

Lipodisq particles are polymer—lipid com-
plexes formed by detergent-free methods.
Lipodisq particles containing dimyristoyl-
phosphatidylcholine (DMPC) are charac-
terized by increased lipid ordering com-
pared to a DMPC dispersion. The styrene
and maleic acid groups of the polymer
interact with the DMPC lipid chains in
bilayers, as well as lipid headgroups in the
Lipodisq periphery (see picture).
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hv (360 - 420 nm)
EEE—

UV 365 nm

Vis 5§30 nm

polymer

imagewise coated surface

these photoinitiators to various surfaces.
Irradiation in the presence of polymeriz-

able monomers leads to coatings that can
be deposited imagewise.

SSEESIssssss:
-

Insensitivity: A series of molecules con-
taining a common head group and body
as well as structurally varied tail groups
(-R) has been used in junctions with the
structure Ag/S(CH,),CONH(CH,),R//
Ga,0;/EGaln to study the rates of charge
transport by tunneling. Changing the
structure of R over a range of common
aliphatic, aromatic, and heteroaromatic
organic groups was found to not signifi-
cantly influence the rate of tunneling (see
plots; the dashed lines represent calibra-
tion standards).
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Acid assists: The reaction of
[{WO(0,)2}2(1-0) >~ with 0.5 equivalents
of HNO; gave a tetranuclear peroxotung-
state (1; see picture) that has a dramati-
cally enhanced activity for the epoxidation
of cyclooctene with H,O, compared to
various peroxotungstates. The 1-catalyzed
system was applicable to the selective
oxidation of various kinds of substrates
with 1.0-1.5 equivalents of H,0,.

Cu Catalyst
25°C

Ar=H + (0, (air) Ar=0OH

15 examples
up to 89% yield
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Homogeneous Catalysis

R. Ishimoto, K. Kamata,
N. Mizuno*

+H,0,

4662 4665

+H,0

A Highly Active Protonated Tetranuclear
Peroxotungstate for Oxidation with
Hydrogen Peroxide

No pressure: The oxidation of aromatic Aerobic Oxidation
C—H bonds at room temperature was

realized through a copper-catalyzed “oxy- Q. Liu, P. Wu, Y. Yang, Z. Zeng, |. Liu,

genase-type” oxidation of arenes and H. Yi, A. Lei* 4666 — 4670
heteroarenes in the presence of air (see
scheme). The reaction involves an oxygen- Room-Temperature Copper-Catalyzed )

Oxidation of Electron-Deficient Arenes
and Heteroarenes Using Air

atom transfer from O, in the air onto the
substrates.

R",Z! dical initiat i . . .
2RsSi)RSH 2 BIIEOL 1R Si),R'Si],Zn LIL TC:'F Si—H Bond Activation
2R'H L

R'=R;Si, CI,H -

. 9 @ R. Dobrovetsky, Y. Kratish, B. Tumanskii,
2(Me;Si);SiH

Et7n @O'# - LRSS M. Botoshansky,
AIBN1Et, W".g’ Jd, = [2THF L'(:{3 2Sil2Zn D. Bravo-Zhivotovskii,*
[(Me3Si)sSil,Zn e Y. Apeloig 4671-4675

Si—H bonds can be activated by organo-
zinc and silylzinc compounds in the
presence of minute amounts of radical
initiators such as tBu,Hg or AIBN, yield-
ing zinciosilanes in good yields (see

Inspired by nacre, a layered poly(N-iso-
propylacrylamide)—clay nanocomposite
hydrogel was successfully fabricated by
combination of vacuum-filtration self-
assembly and photo-initiated in situ poly-
merization. This bio-inspired layered
nanocomposite hydrogel shows excellent
mechanical properties, which can rival
some biological soft tissues (see picture).

Angew. Chem. Int. Ed. 2012, 51, 4497 — 4511

Radical Activation of Si—H Bonds by
Organozinc and Silylzinc Reagents:
Synthesis of Geminal Dizinciosilanes and
Zinciolithiosilanes

scheme). Activation of dihydridosilanes
leads to geminal dizinciosilanes. Zincio-
bridged disilyllithium compounds, which
have three (1) and four metal-silicon

bonds, were also synthesized.

Bio-Inspired Hydrogels

J. F. Wang, L. Lin, Q. F. Cheng,*
L. Jiang 4676 —4680

0

A Strong Bio-Inspired Layered PNIPAM—
Clay Nanocomposite Hydrogel

Inside Cover
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Gold Catalysis

S. Kramer, T. Skrydstrup* _ 4681 -4684

@ Gold-Catalyzed Carbene Transfer to
Alkynes: Access to 2,4-Disubstituted
Furans

Direct Aldol Reaction

M. T. Corbett, D. Uraguchi, T. Ooi,*
J. S. Johnson* 4685 — 4689

Base-Catalyzed Direct Aldolization

of a-Alkyl-a-Hydroxy Trialkyl
Phosphonoacetates

Nanostructures

L.-M. Lacroix,* C. Gatel, R. Arenal,

C. Garcia, S. Lachaize, T. Blon,

B. Warot-Fonrose, E. Snoeck, B. Chaudret,
G. Viau 4690 - 4694

@ Tuning Complex Shapes in Platinum
Nanoparticles: From Cubic Dendrites to
Fivefold Stars

Biomimetic Synthesis

R. H. Currie,

J. M. Goodman¥* 4695 — 4697

@

In Silico Inspired Total Synthesis of
(—)-Dolabriferol
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R—=
[(PhgP)AuNTfy]
* (5 mol%)

DCE, 60 °C, 22 h

o |
®
RZJ\G/S‘Ph

2.0 equiv

Furans of gold: The first example of

a gold-catalyzed intermolecular addition
of carbon ylides to terminal alkynes is
reported (see scheme; DCE =dichloro-
ethane, Tf=trifluoromethanesulfonyl).

KO1Bu (20 mol %)

Subsequent intramolecular trapping of
the generated gold carbene completes

a formal [342] cycloaddition, which rep-
resents a novel synthesis of 2,4-disubsti-
tuted furans.

OPOsEt; 17 examples

Et0,C s 78-98%yield
0 o THF (0.2 M), 78 °C, 2 h X R®  upto6.7:1.0dr.
I HO R
EtO,C.__P(OR?), +
z 2 H)kﬂs | Me Me
HO R!
R, R? = alkyl P Ph (10 mol %) OPOsMe, 9 examples
R? = alkyl, alkenyl, aryl, EtO.C RS 2301 ar
heteroaryl 2-MeTHF (0.2 ), 50 °C, 20 h HO Bn upto97:3er.

Pass the P: Catalytic direct aldol addition
of a-hydroxy trialkyl phosphonacetates to
aldehydes affords a-hydroxy-f-phospho-
nyloxy ester products (see scheme). The
fully substituted glycolate enolate inter-
mediate is generated in situ under mild

20nm
-

H,PtClg
Oleylamine

Q:ﬁﬁ:»

A platinum star performance: Quasi-
single-crystalline Pt nanoparticles with
peculiar morphologies—cubic dendrites,
planar tripods, and fivefold stars—were

PMP
H TES

070 o o O opvB

Going retro: The diazabicycloundecane-
induced retro-Claisen rearrangement of
a linear precursor serves as the key step to
form the hindered ester of the polypropi-
onate dolabriferol (1, see scheme,

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

conditions by a [1,2] phosphonate—phos-
phate rearrangement. High enantioselec-
tivity and dramatic enhancement of reac-
tion diastereocontrol is realized by the
application of chiral iminophosphorane
catalysts.

Fast

synthesized in high yield. Shape selectivity
was achieved by finely tuning the growth
kinetics under a dihydrogen atmosphere.

PMB=p-methoxybenzyl, PMP=p-methoxy-
phenyl, TES=triethylsilyl). The rearrange-
ment is thought to mimic the biosynthetic
formation of 1.
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Direct alkenylation of the C2-position of
indoles bearing an easily removable N-
pyrimidyl group with alkynes has been
achieved by using a cobalt catalyst com-
plexed with a phosphine—pyridine biden-
tate ligand. This reaction has wide sub-
strate scope and is highly efficient and
stereoselective at room temperature. The
alkenylated indoles serve as useful plat-
forms for further synthetic transforma-
tions (some products of these transfor-
mations are shown in the scheme).

Breaking down methane: A Ga**-modified
microporous titanosilicate (ETS-10)
exhibits distinct photoactivity for the
cleavage of the methane C—H bond at
room temperature. The highly enhanced

Restructuring: An unprecedented frame-
work structure made up of tetrahedra has
been discovered in a novel high-pressure
polymorph of the phosphorus oxonitride

PON by treating a single-source precursor

at 12 GPa and 1250°C. It is the first
polymorph of PON that does not crystal-
lize in a structure type known from SiO,.

-/

Pym R2
(Pym = 2-pyrimidyl)
Co-pyphos | 20 °C Ar
R! R’
G A
N R N R
pym
| N Ph
Oy N
COBu o
Qo Qi
N N
H R? H R?

‘C-H Bond Activation

activity is attributed to the synergistic
effect of gallium-induced C—H bond
polarization and a titania-based photo-
redox process.

O OMe

X 0 [{(ally)PdC1}], 1 a o Mecy PAd
N o+ N SN I, | P Pr
iR HoN" “R2  CsyCOg, 2-methyl-2-butanol g™ N~ R2
R Br 90°C,21h H

X = (NMe, NBn, NTT, S)

The incredible bulk: The first palladium-
catalyzed amidation of five-membered
heterocyclic bromides with multiple het-
eroatoms was achieved using the Pd/

1 catalyst system. N-Arylated imidazoles,
pyrazoles, thiazoles, pyrroles, and thio-

Angew. Chem. Int. Ed. 2012, 51, 4497 — 4511

649
(62-94%) 5 -

phenes were synthesized in moderate to
excellent yield. Experimental results and
DFT calculations point to the need for an
electron-rich and sterically demanding
biaryl phosphine ligand to promote these
difficult reactions.
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C—H Bond Functionalization

Z. Ding, N. Yoshikai* _____ 4698 -4701
Mild and Efficient C2-Alkenylation of

Indoles with Alkynes Catalyzed by a Cobalt
Complex

C—H Bond Activation

L. Li, Y. Y. Cai, G. D. Li, X. Y. Mu,

K. X. Wang, J.-S. Chen* _ 4702-4706
Synergistic Effect on the Photoactivation
of the Methane C—H Bond over

Ga**-Modified ETS-10

Solid-State Structures

D. Baumann, S. ). Sedlmaier,
W. Schnick* 4707 - 4709

An Unprecedented AB, Tetrahedra (im)
Network Structure Type in a High-

Pressure Phase of Phosphorus Oxonitride
(PON)

Cross-Coupling

M. Su, S. L. Buchwald* ___ 4710-4713

A Bulky Biaryl Phosphine Ligand Allows
for Palladium-Catalyzed Amidation of
Five-Membered Heterocycles as
Electrophiles

www.angewandte.org

4507


http://dx.doi.org/10.1002/anie.201200019
http://dx.doi.org/10.1002/anie.201200045
http://dx.doi.org/10.1002/anie.201200811
http://dx.doi.org/10.1002/anie.201201244
http://www.angewandte.org

Angewandte

Contents
~
Carbon Dioxide Capture X X ) &
| LR ®| R L
. By Py . %6 1\

L. J. Hounjet, C. B. Caputo, C|‘ R <— C ., N By . o4 C

D. W. Stephan* 4714-4717 3 N Z A \
R OR 1 \

0

Phosphorus as a Lewis Acid: CO,

Sequestration with Amidophosphoranes
CO, snapper: Compounds containing
both acidic and basic P,N functionalities
have been prepared. Of these, two ami-
dophosphoranes containing highly reac-
tive P—N bonds within four-membered

rings react rapidly with CO,, resulting in
relief of ring strain. These compounds
demonstrate the utility of phosphorus as
a Lewis acid for small-molecule activation.

; O OH
Acyl Azides HO™ N %‘ Hslos M \/
¥ Na  Nj
K. Banert,* C. Berndt, M. Hagedorn, H_C\N3
H. Liu, T. Anacker, ). Friedrich,* 0 . _
’ ’ ! NO* N, NQ'N X=N(CHO),
G. Rauhut* 4718 -4721 HJJ\NHNH2 ¢ TES

0

Experimental and Theoretical Studies on
the Synthesis, Spectroscopic Data, and
Reactions of Formyl Azide any other indication for the existence of
formyl azide (HC(O)N;) has until now

been lacking. Although it liberates dini-

DOI: 10.1002/anie.201202311

50 Years Ago...

Small is beautiful: spectroscopic proof or

H X X= O%tBu
(o}

trogen much more rapidly than homolo-
gous acyl azides, it has been prepared for
the first time by four different methods
(see scheme).

Angewandte Chemie International Edition was first published in 1962, the mother journal first in 1888.
In this monthly flashback, we feature some of the articles that appeared 50 years ago. This look back
can open our eyes, stimulate discussion, or even raise a smile.

..7 n the 1960s, mercurial diuretics—
drugs that promote the formation of
urine—were still the agents of choice if
rapid action on the kidneys was required,
however, given the toxicity of organo-
mercury species, new orally active drugs
were required. In a Review, E. Schlittler,
G. Destevens, and L. Werner discussed
the developments in non-mercurial diu-
retics, in particular the sulfonamide
derivatives chlorothiazide and hydro-
chlorothiazide. In early 1961, hydro-
chlorothiazide was the leading product
worldwide and the total sales for all non-
mercurial diuretics in the USA was 45
million dollars—a large turnover in
those days.

4508
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Drug synthesis was also reported by U.
Schmidt and F. Geiger, who discussed
the total synthesis of the antibiotics
thiolutin, aureothricin, and holomycin in
a Communication. These antibiotics
contain condensed pyrrolonedithiol ring
systems and are active against patho-
genic fungi and Gram-negative and
Gram-positive bacteria.

NMR spectroscopy was already begin-
ning to have applications in physical
chemistry, and W. Seiffert, H. Zimmer-
mann, and G. Scheibe reported how the
proton magnetic resonance spectra of
aromatic heterocyclic compounds could
be used for estimating m-electron den-

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

sities in the molecular ground state. This
estimation was carried out by comparing
the chemical shifts of the molecule in
question with those of benzene, and
calculating the electron densities from
these shift differences by using a calibra-
tion curve. The method was applied to
pyridine and the experimentally derived
values were comparable to those derived
from quantum mechanical calculations.

Read more in Issue 5/1962

Angew. Chem. Int. Ed. 2012, 51, 4497 — 4511
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o NHy  Boc microwaves Multicomponent Reactions
o 0 N H RT - 125°C
|//J'|\+§_ﬁ Sc(0Th; (5 mol% .
A e e, SO (5 mol¥) S.Roy, O. Reiser* 47224725
R A
1 2 3

A Catalytic Multicomponent Approach for ()
the Stereoselective Synthesis of cis-4,5-

Ménage a trois: In a three-component to give cis-4,5-disubstituted pyrrolidinones  Disubstituted Pyrrolidinones and

reaction, furancarbaldehydes 1, anilines 2,  (see scheme; Boc=tert-butoxycarbonyl).  Tetrahydro-3H-pyrrolo[3,2-c]quinolines

and the monocyclopropanated pyrrole 3~ The products are lead structures for

can be assembled highly stereoselectively pharmaceutically important compounds.

11 examples, 38-83% yield

o OMe Synthetic Methods
CAN. MeOH MeO,C OMe ° exo-enol ether/cyclic acetal
o \ E— o \ « oxidative radical macrocyclization K. C. Nicolaou,* C. R. H. Hale, C. Ebner,
. \ C. Nilewski, C. F. Ahles,
""" D.Rhoades —__ 4726-4730
It's all in the CAN: Cerium ammonium The reaction is tolerant of unsaturation, Synthesis of Macroheterocycles through )
nitrate (CAN) promotes the oxidative oxygenation, and nitrogen and oxygen Intramolecular Oxidative Coupling of
radical cyclization of furan B-ketoesters to  heterocycles in the carbon backbone Furanoid 3-Ketoesters
form macrocycles of varying ring sizes. tether.

COon reduced r-TiQ, Surface Chemistry
z
g M. Xu, H. Noei, K. Fink, M. Muhler,
£ 188 21785 Y. Wang,* C. Woll* _____ 4731-4734

2240 2200 2160 2120
Wavenumber (cm’™)

The Surface Science Approach for
Understanding Reactions on Oxide
Chemistry at defects: The concentration ~ molecule (see picture). The potential of Powders: The Importance of IR

of defect sites at rutile TiO, (r-TiO,) this novel approach is demonstrated by Spectroscopy

surfaces of both single crystals and unraveling the mechanism of reductive

powder particles was determined by UHV-  coupling of formaldehyde to give ethylene.

FTIR spectroscopy using CO as a probe

:‘,T‘,...‘_.(_:._Cbg_]!u__e.-----é/ world: Most newspapers and journals

= g &% worldwide (including Angewandte Chemie) ~ S. L. Beks, S. M. Hammer,
are printed with Pigment Red 57:1. The M. U. Schmidt* ________ 4735-4738
crystal structures of this pigment in
various hydration states have now been Crystal Structures of the Hydration States

determined by X-ray powder diffraction. of Pigment Red 57:1
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Radical Chemistry A slow electron waltz: Catalysis in single-

A. Gansiuer,” M. Behlendorf,

D. von Laufenberg, A. Fleckhaus, C. Kube,

D. V. Sadasivam,

R. A. Flowers, II* 4739-4742

Catalytic, Atom-Economical Radical
Arylation of Epoxides

Electroless Deposition

N. Krdnzlin, S. Ellenbroek,
D. Duran-Martin,

M. Niederberger* 4743 -4746
Liquid-Phase Deposition of Freestanding
Copper Foils and Supported Copper Thin
Films and Their Structuring into
Conducting Line Patterns

Front Cover

Knot Structures

D. M. Engelhard, S. Freye, K. Grohe,
M. John, G. H. Clever* _ 4747 -4750

NMR-Based Structure Determination of
an Intertwined Coordination Cage
Resembling a Double Trefoil Knot

Supporting information is available
on www.angewandte.org
(see article for access details).
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electron steps with radicals as intermedi-
ates is essential for an atom-economical
arylation of epoxides with a proton-cou-
pled electron transfer as a key step.
Stabilization of the catalyst is essential for
low catalyst loading, as demonstrated by
reaction-progress kinetic analysis, cyclic
voltammetry, and calculations.

otV

Metal foils: A simple electroless liquid-
phase deposition technique gives access
to freestanding copper foils and sup-
ported copper thin films. The films can be

easily structured into conducting line
patterns for electronics applications
(see picture).

A knot that ties itself! The entanglement
of six ligands coordinated to three Pd"
ions results in the quantitative formation
of a walnut-shaped supramolecular cage.
Each of the two hemispheres resembles
a trefoil knot. The solution-state structure
was elucidated using a combination of
NMR experiments and calculated model
structures. The final structure was
selected from several models by topolog-
ical analyses and encapsulation of chiral
camphorsulfonate ions.

&_j A video clip is available as Supporting
Information on www.angewandte.org
(see article for access details).

d-' This article is available
online free of charge
(Open Access).
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Angewandte
Corrigendum

In this communication, the interpretation of ESI-MS data, obtained at low resolution,
was misled. On page 11448, the section around Figure 1 thus should read as follows:

“An ESI-MS analysis at low resolution (in the positive mode) for a 1:1 mixture of
benzamide 1 and AuCl; in CD;CN at room temperature (immediately after mixing)
showed intensive peaks at m/z 548 and 550 (Figure 1), which may be attributed to the
divinylgold species 9 and its 3’Cl derivative, respectively.

Figure 1. Divinylgold species 9 suggested but not confirmed by low resolution ESI-MS.
In the negative ESI-MS mode at low resolution, the cluster peaks observed at m/z 460
and 462 were attributed to A (C;,HgAuCl;NO, exact mass 459.93) and its *’Cl derivative.
Both data sets also suggested the formation of the mono- and divinylgold species.“

In the Supporting Information, page 17, the deuterium in the chemical structures
suggested for the peaks at m/z 461 and 463 (lower spectrum) should be replaced with
hydrogen, and the m/z 461 and 463 values should be counted as m/z 460 and 462,
based on the fact that the reference peak AuCll,~ (m/z 336.8) appears at m/z 337.9.
Accordingly, the peak at m/z 502.0 attributed to A(CH;CN) should be counted as 501.0.
Also, the assignment of Au-1 for the peak at m/z 520 should be replaced by “unknown
structure”.

The ESI-MS data were obtained for the samples prepared in CD;CN, as in the case of the
NMR analysis samples. The ESI-MS analyses were carried out within 10 min of the
sample preparation. Before injecting the sample, the turbospray was washed with
CH;CN carefully; hence, residual CH;CN can be mixed with the sample solution.
However, due to the low resolution and a calibration error, numeric errors in the ESI-MS
mass were observed, as noted for the reference peak AuCl,.
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